The topic of trade effects on economic growth has been usually controversial. Former empirical evidence linking trade to growth in Israel has been mixed and inconclusive either. This study reexamines the role of trade in Israel by testing for cointegration and causality from both exports and imports to output and total factor productivity over the period 1960-2004. The results suggest that both output and TFP are positively long-run correlated with exports and imports. The Granger causality tests indicate positive effects of exports on both output and TFP, where imports influence output only. In addition, physical capital has also been found to be Granger-caused by imports. This may suggest that the impact of imports on output is through the accumulation of physical capital and/or improvement in TFP over time.
INTRODUCTION
The role of trade in economic growth has been frequently discussed in both theoretical and empirical literature. Although the direction and the magnitude of the effects of trade on output growth are still controversial, literature usually suggests that trade-open economies benefit from integration with trade partners (Grossman and Helpman, 1991; Wacziarg and Welch, 2003; Kose et al., 2004) . A broader acceptance of a trade-led growth is credited to the emergence of the endogenous growth theory. This theory provides a more convincing theoretical basis for the positive trade-growth association, mainly through the absorption of new technologies, research and development spillovers, and the enhancement of both specialization and efficiency in production.
Despite the strong theoretical basis, empirical literature is debated regarding the validity of the positive trade-growth relationship. Rodrik (1993) and Krugman (1994) are among the first studies to cast doubts on the cross-nation findings of the early 1990s. Rodriguez and Rodrik (1999) , in a very comprehensive study, provide one of the most critical papers of the role of trade in economic growth. They argue for econometric problems and poor measuring of trade-openness that make the results of several previous empirical studies biased in favor of indicating positive effects of trade on economic growth.
Despite the increasing reliance of the Israeli economy on its exports sector (see, for instance, Bank of Israel, Annual Report, 2005, p. 281) , the lack of any conclusive empirical evidence renders its role in economic growth uncertain. Hercowitz et al. (1999) employ a cointegration and causality approach to test for the impact of macroeconomic factors on total factor productivity (TFP) over 1960-1996. Trade openness (measured as the exports-GDP ratio) has been found to be neither cointegrated with TFP nor causing it. In their times-series study on the influence of policy variables on output, TFP and production factors during the period 1960 -1995 , Lavi and Strawczynski (2001 have been inconclusive about the role of trade openness (measured, again, by the exports-GDP ratio) in the evolution of these variables. This result reflects, on one hand, positive long-run coefficients of trade openness in some specifications, and, on the other, no improvement in the overall cointegration relationship (measured by the magnitude and significance of the ADF statistic). The recent study of Bregman and Marom (2005) , on the contrary, does report positive effects of trade on growth.
The trade-growth relationship, however, has been the main topic in none of these studies. The current study revisits this issue by testing for long-run relationships and causal links between trade and growth. In particular, direct effects of trade on both output and TFP are examined. The main results of the paper can be summarized as follows. Output and TFP have been found to be longrun correlated with trade. The causality tests suggest positive effects of exports on both output and TFP. Imports have been found to cause only output. These results are, in general, robust to changes in the econometric specifications.
The remainder of this paper proceeds as follows. Section 2 reviews the empirical literature on trade and economic growth. Section 3 briefly describes an endogenous-theory-based empirical model. Data descriptions are presented in section 4, while section 5 presents the empirical results. Section 6 presents some robustness results, and section 7 concludes.
EMPIRICAL LITERTAURE REVIEW
Over the last two decades the role of trade in stimulating economic growth has been the topic of several empirical studies. Due to the diversity of trade measures and the issues examined, the literature is still debating whether more trade (or more trade orientation) is an ingredient of enhanced economic growth.
Although the focus of theoretical literature is usually on the effects of trade policy on economic growth, most empirical studies examine the effects of actual trade on economic growth (Harrison, 1996) . 1 Using such measures, Quah and Rauch (1990) and Frankel and Romer (1999) , among others, suggest positive effects of trade on economic growth.
The major class of trade-growth literature studies the popular Export-Led Growth (ELG) hypothesis, believing that only exports are significant for sustainable economic expansion. Numerous studies examine its validity for various types of countries.
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Employing time-series techniques, Thornton (1996) , Ghatak et al. (1997) and Awokuse (2005) show that output has been driven by exports in Mexico, Malaysia and Japan, respectively. Dar and Amirkhalkhali (2003) support this hypothesis for a group of 19 OECD countries and suggest that the impact of exports on economic growth increases with the degree of openness.
However, despite its popularity, both cross-sectional and time-series studies cast doubts on the validity of ELG. Some studies such as Jung and Marshall (1985) and Kugler (1991) , show that exports are insignificant for economic growth. Others like Oxley (1993) and Henriques and Sadorsky (1996) , argue for only a reverse causation running from output to exports (named GrowthDriven Exports). Some other scholars (e.g. Doyle, 2001) , establish bidirectional causality between exports and output.
Another group of studies, occasionally referred to as Import-Led Growth (ILG), highlights the contribution of imports to economic activity, usually through their impact on total factor productivity. For example, Riezman et al. (1995) argue that omitting imports may make the ELG causality tests misleading. Lawrence and Weinstein (1999) show that imports have an effect on total factor productivity in Japan, Korea and the United States. Coe and Helpman (1995) show that imports spur productivity by enhancing research and development (R&D) spillovers among nations. Serletis (1992) , on the contrary, fails to find a causal relationship from imports to output growth.
EMPIRICAL MODEL
My empirical model starts from the following simple Neoclassical production function: In line with the endogenous growth theory, the TFP is expressed as a function of some trade measure (i.e. exports, imports, trade volume, etc.,), a human capital index and other factors which may influence TFP (denoted by T, H and C in (2), respectively). For simplicity, and in line with Herzer et al. (2004) , the TFP function is assumed to take the following Cobb-Douglas form:
Taking natural logarithms gives the following linear function:
Equation (4) serves here as the benchmark specification to test for trade-GDP relationships. Each coefficient in (4) represents the elasticity of output with respect to the particular variable. Finally, in the above formulation I do not restrict the sum of elasticities to equal 1, thus allowing for a non-constant return to scale function.
DATA
The empirical analyses are based on annual data covering the period 1960-2004. I use Israeli National Accounts data published by the Central Bureau of Statistics. Capital is the fixed capital formation, and the data are available in the database of the Bank of Israel. In what follows, exports and imports are calculated using the export deflator and imports deflator, respectively. GDP is deflated by the GDP deflator. For complete and detailed definitions of the variables, see Appendix 1.
Main Data Description
This subsection presents brief descriptions of my main variables (GDP, Trade, and TFP), and discuss the measuring of trade-openness and human capital.
Trade and Growth in Israel
Figures 1 and 2 show the evolutions in the Israeli GDP and the trade volume (and its components, exports and imports), respectively. All the variables experienced relatively higher growth rates until the Oil Crisis of 1973, and a fall in growth rates afterwards. Despite some increase in growth rates since the beginning of the 1990s, largely due to the immigration from the former Soviet Union, they are still low compared to their pre-crisis levels. . For time-series studies, the ratio of trade volume (exports plus imports) to GDP is the simplest one (Harrison, 1996) . The two main reasons for its attractiveness are its availability compared to other indices, and the fact that it reflects the effective degree of integration. This measure has been used in several studies (e.g., Harrison, 1996; Weinhold and Rauch, 1997; Frankel and Romer, 1999) . 3 See Edwards (1998) and Rodriguez and Rodrik (2000) for a comprehensive review.
Former studies dealing with the role of trade in the Israeli economic growth have usually referred to trade-GDP ratios as indices of trade openness. Although this measure is considered as the most preferable measure for the actual trade-openness degree, it is less favorable in testing for trade effects on GDP or TFP. First, this variable is itself a function of output, which may bias the results. For instance, if this measure does not increase (e.g., due to slower trade growth compared to GDP growth), then even a negative relationship may be obtained. Second, regressing GDP or TFP on this index shows whether higher trade openness is associated with economic growth. However, this is not necessarily the right question, since trade may be growth-promoting even if the degree of openness stays unchanged. In this regard, even in years where the Israeli tradeopenness degree decreases, the economy may still benefit from international trade. Finally, this measure is very volatile from one period to another (Figure 3 ), whereas output exhibits more stable growth. Therefore, in specific years, the trade-to-GDP ratio may "miss" the right (positive) trade-GDP correlation.
Given these considerations, this study refers to several trade measures (besides the trade-GDP ratio, TVY) to test for role of trade.
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The trade volume in absolute values (TV) serves as the main measure here. The use of the trade volume has several advantages. First, it shows the actual quantitative gain form a given increase in trade volume (or any of its components). Second, regressing GDP (or TFP) on this measure better shows whether an increase in trade promotes growth. Therefore, it enables to identify true trade effects even in times of fall in the openness degree. Third, compared to the trade-GDP ratio, this variable is less affected by endogenieties. Finally, its relatively solid evolution helps to establish a more stable relationship. Using this class of trade measures is very common in times-series studies (see, for example, Kugler, 1991; Henriques and Sadorsky, 1996; Thornton, 1996) .
The share of the Israeli trade volume in world trade (TVWT) is another measure to test for this nexus. Using this variable shows the trade effects when the trade volume is normalized to some exogenous measure. The shares of Israeli exports in world imports and Israeli imports in overall world exports are also considered.
Finally, since this study tests whether actual trade has been growthpromoting along the examined period, only ex-post trade measures are used. Having the inconclusive findings of previous studies, a focus on this question solely is required. Other issues, such as the appropriate growth-promoting trade policy, are not discussed here despite their high significance. Moreover, trade policy measures do not always go in line with the actual trade volume (Edwards, 1998) , thus possibly suggesting considerably different relationships with growth. An examination of the desired trade policy is more applicable when it is based on some historical empirical investigation that studies the role of trade in economic growth. 60  62  64  66  68  70  72  74  76  78  80  82  84  86  88  90  92  94  96  98  00  02  04 Thick line-Trade Volume (right-side axis); Thin line-Exports (left-side axis); Dashed lineImports (left-side axis). 
Total Factor Productivity in Israel
Total Factor Productivity measures the output growth not credited to the augmentation of production factors. It is calculated as a residual from a constant return to scale production function with labor and physical capital as the only inputs. Formally,
with denoting the share of capital. In line with previous studies and the assumptions of the Bank of Israel, is set to 0.32. The Israeli TFP is shown in Figure 4 . Until 1972, it experienced high growth due to high output growth and moderate labor growth. After the Oil Crisis and the Yom-Kippur War it continues to grow, but at considerably modest rates. The sharp increase in the labor force resulting from the mass migration from the former USSR in early 1990s combined with high investments led to the decline in TFP since 1993. This decline reflects low output growth rates compared to inputs growth rates (i.e., the extremely high growth in capital and labor was not accompanied by a corresponding output growth). Detailed discussion about the Israeli TFP since 1960 can be found in Hercowitz et al. (1999) . 
Measuring Human Capital in Israel
Several variables have been proposed as proxies for human capital. School enrollment ratios are among the first and most frequently used measures of human capital (e.g., Barro, 1991 and Levine and Renelt, 1992) . This index shows the ratio between the number of pupils enrolled at some grade level (e.g., secondary school) and the number of habitants in the corresponding age group. The current study refers to the enrollment ratio as the main measure of human capital. To check for the robustness of the results, some of the specifications are rerun using another human capital measure-the share of population with at least 13 schooling years. Using this index is in line with some previous studies on Israel (e.g. Lavi and Strawczynski, 2001 ).
Other Variables and Their Expected Effects
The effects of other variables on GDP and TFP growth are presented in this subsection.
Fiscal policy: Government actions may influence growth both by causing productivity and investments. As for TFP, Government activities may play a role in the allocation of resources, thus influencing productivity. The overall influence of a government on TFP is, however, controversial; a government may, on one hand, provide public goods to promote growth, whereas, on the other, it may waste resources in financing non-growth-promoting activities (Levine and Renelt, 1992) . In addition, theories argue that taxes necessary to finance government spending may distort agents' incentives and decisions, thus reducing the efficiency of resources allocation (Levine and Renelt, 1992; Bregman and Marom, 1993) .
The literature is inconclusive also about the direction of the effects of fiscal policy on physical capital. Theoretical predictions suggest negative effects of government size (as measured by the total government expenditures-GDP ratio) on physical capital accumulation, possibly due to more crowding out of investments. In addition, higher government expenditures are more likely to be associated with higher budget deficits, which usually adversely affect capital accumulation (Fischer, 1993 ). In the current study, I add total government expenditures (both its absolute value and it value as a share of GDP), total taxes-GDP ratio and deficit-GDP ratio as measures of fiscal policy. The empirical tests here focus mainly on the effects of fiscal actions on TFP.
Standard deviation of inflation: following Fischer (1993) , I use this variable as a measure of macroeconomic instability. The variability of inflation provides a signal for an unstable macroeconomic system and possibly less budget control. Therefore, it could be harmful for economic growth either by reducing 8 Economics and Finance, Vol. 6, No. 3 [2010] , Art. 4 DOI: 10.2202 /1475 -3693.1272 capital accumulation or total factor productivity.
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The results of Fischer (1993) show that higher inflation rate and inflation variability reduce capital accumulation, while a higher inflation rate has a negative effect on TFP. His finding regarding capital accumulation is consistent with the strong negative effect of inflation on investments shown by De Gregorio (1993) . The standard deviation for a given year used in the current study is the standard deviation of inflation in the previous 5 years.
The U.S. TFP: this variable serves to test for possible exogenous effects on the Israeli TFP. The evolution of the U.S. TFP is used since it represents the leading world technology and therefore it best reflects technology diffusion. This test is in line with Hercowitz et al. (1999) , Lavi and Strawczynski (2001) and Véganzonès and Winograd (1998) , who all show that domestic TFP is positively correlated with U.S. TFP.
Finally, in what follows, I use the natural logarithms of variables with exception of the standard deviation of inflation, the budget deficit-GDP ratio and tax revenues-GDP ratio.
RESULTS
Unit Root Tests
In order to investigate the stationarity properties of the data, I conduct unit root tests using the Augmented Dickey-Fuller (ADF) approach developed by Dickey and Fuller (1979) . The ADF test results are reported in Table 1 both for the levels and the first differences of the main variables. For other variables, refer to Appendix 2.
The results suggest that all the variables are nonstationary in their levels, and that all, except GDP, are stationary in their first differences. The result for the first difference of GDP might be biased due to the structural break in 1973 since, given a structural break, the ADF test tends to indicate unit root even if the series is indeed stationary. For this reason, I carry out the unit root test using the Perron (1989) test. By employing the Perron (1989) test, the first difference of this variable has been found to be stationary. 6 I conclude that all my variables are integrated of order one ( ) 1 ( I ). 7 5 One channel for Inflation variability to affect TFP is that economic uncertainty, through inducing excess capacity, may reduce factor utilization. For further discussion see Hercowitz et al (1999) . 6 The statistic value is (-1.71). Considering the structural break in 1990, the statistic value has been found to be (-1.77). 7 Also, the natural logarithm series of GDP is not integrated of order 2. Mackinnon (1996) . * and ** denote significance at 5% and 10%, respectively. The null hypothesis is that the variable x is nonstationary.
Cointegration Tests and Cointegration Vectors
Since all variables are of the same integration order ( ) 1 ( I ), cointegration tests between different sets of variables are processed using the Johansen (1991 Johansen ( , 1995 technique.
Trade and GDP
In this subsection, I test for the validity of trade-GDP cointegrating relationships both in the benchmark multivariate model and in a bivariate model with GDP and a trade measure as the only variables. The tests, summarized in Table 2 , indicate unique cointegration vectors in each case. These actual vectors are presented in Table 3 .
The coefficient of the trade volume (TV) in model 1 is around 0.35. The coefficient of the trade volume-GDP ratio (TVY) is larger than the coefficient of the trade volume, possibly due to endogeneity. The Israeli trade as a share of world trade (TVWT) is also positively related to output, although with a moderate coefficient (Model 3).
I next check if the trade-GDP relationships hold when dropping all other variables. This is an important test since part of the long-run relationships found above may result from the linkages between GDP and variables other than trade. Identifying cointegration in a bivariate system will confirm that (at least) part of the long-run relationship in a multivariate model is due to true trade-GDP relationships. The results of the Johansen tests in Table 2 show that the different trade measures are indeed positively cointegrated with output. The corresponding cointegration vectors are reported in columns 4 through 6 in Table 3 . Economics and Finance, Vol. 6, No. 3 [2010] , Art. 4 DOI: 10.2202/1475-3693.1272 To sum up, GDP and trade measures exhibit long-run relationships. Moreover, since the results using TVY and TVWT are all consistent with those obtained by using TV, this subsection proceeds with the latter as the only trade measure.
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The elasticity of output with respect to physical capital is roughly 0.40, a plausible estimate for Israel. GDP-labor elasticity is found to be around 0.10 while the coefficient of human capital is roughly 0.20.
8
Since the labor's coefficient seems lower than expected, it should be noted that a part of its effect on output is embodied in the coefficient of human capital. This result is consistent with the growth theory that highlights labor heterogeneity. According to this theory, the production function may include a human-capital-augmented labor input rather than only labor, or separate labor and human capital inputs. Therefore, summing the two coefficients shows that "real" labor elasticity is around 0.30. This estimate resembles that of Plumper and Graff (2001) who find a sum of 0.37 for a sample of 90 developed and developing countries.
Some notable result arises from my estimates: the relationship between physical capital and trade. The cointegration tests, which are not reported here, indicate log-run relationships. As Table 4 shows, dropping the trade volume from the benchmark specification yields much higher capital coefficient (roughly 0.80), whereas the sum of human capital and labor elasticities remains unaltered. The coefficient of capital is approximately the sum of the trade and capital elasticities reported earlier. Consequently, this finding may hint that the coefficient of physical capital in a trade-excluded specification embodies the contribution of trade to growth. I will refer to this issue later when discussing the possible role of imports in the process of accumulating physical capital. 
Trade and Total Factor Productivity
The Johansen cointegration tests for TFP and other variables reported in Table 5 indicate one cointegration vector in each case. Consistent with the endogenous growth theory, trade is positively correlated with TFP (the cointegration vectors are shown in Table 6 ). This result is robust both to the choice of the trade measure and to the inclusion of the human capital index. 
Vector Error Correction Models (VECM) and Granger Causality Tests
Since, in almost all cases, cointegration has been detected between both GDP and TFP on one hand and trade measures, on the other, VECM-based causality tests are carried out. This subsection presents only the parts of the VECM models that are relevant for the current study. The method is briefly described here. Letting
, the vector error-correction (VEC) equation can be formulated as follows:
where,  is a constant, 1 -t ECT is the error correction term lagged one period, and
 represents the effect of the kth lagged value of variable j on the current value of variable i. Specifically, if a lagged value of some variable is significant, then causality runs from that variable to the dependent variable. Therefore, in the causality subsection we will report the significance tests results for the trade variables. In addition, the study will report the results for the coefficient , which represents the speed of adjustment to equilibrium. As for causality, if certain variables are cointegrated, I apply Granger (1969) causality tests within the VAR system. According to Granger (1969) , y is said to be caused by x, if the forecast for y is improved by using both the historical values of x and y rather than by using its own past values only.
Trade and GDP
The causality tests reported in Table 7 show that, in general, trade does Grangercause output (causality has been found in 4 out of 6 cases). The only two cases where such causality is not observed are the multivariate models with TVY and TVWT. As for the first measure, this result is probably biased by the different problems discussed above.
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The result for the TVWT may be surprising, although its evolution is hardly affected by the Israeli trade, so that any effect trade may truly have on GDP is not detected here. Specifically, if the rapid growth of the Israeli trade is unassociated with a higher share of overall world trade, then the causal link is subject to a bias.
A very notable result is the positive sign of the error-correction term. Usually, for a gradual return to equilibrium, this ECT should be negative and less than one in absolute value (i.e., between -1 and 0). The opposite sign found here is possibly biased by the omission of other variables or due to a big shock to some of the explanatory variables, thus taking the system further away of its long-run equilibrium. Therefore, one possible omitted variable is the 'stock' of immigrants in Israel. Adding this variable yields significant negative ECT almost in all cases without altering the positive trade-GDP long-run association or the trade-tooutput causality (Table 6 , Appendix 4).
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10 As previously discussed, another reason for the unclear effect of this variable on GDP or TFP is its volatility. Taking its four-period moving average shows that causality runs from this variable to GDP. 11 I am grateful to Michel Strawczynski who suggested me considering this variable. Economics and Finance, Vol. 6, No. 3 [2010] , Art. 4 DOI: 10.2202 /1475 -3693.1272 
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Trade and Total Factor Productivity
The Israeli TFP has been found to be positively caused by trade in two cases (Table 8 ). The results suggest that TVWT and TVY do not Granger-cause TFP. However, testing for causality for the pre-1994 period shows that TVY does cause TFP. Such causality has also been detected when taking both the trend and the moving average of this volatile measure. Therefore, it seems that both the structural break in 1993 and the volatility of this measure render the causality from this variable to output not being robust.
In each case, The ECT lies in the expected range, suggesting a gradual return to the long-term equilibrium. Since TFP measures the output net of capital and labor, its calculation embodies the strong impact of migration on these inputs. Hence, the negative coefficient found here supports the prediction that the mass migration in the early 1990s has, via its influence on the labor force and investments 12 , a sizeable influence on the long-run stability. Notes: *, **, ***-as in Table 7 .
Exports, Imports and Economic Growth
The above causality tests are applied here using separate measures for exports and imports. I carry out these analyses to check if the sources of the causalities found above are both exports and imports or only one of them.
Exports, Imports and GDP
The cointegration tests indicate long-run relationships between GDP and exports measures (Table 1 , Appendix 3), and between GDP and imports measures (Table  2 , Appendix 3).
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The tables are not shown here to economize in presentation. These results suggest that the long-run relationships of the trade volume with GDP arise because of exports and imports alike.
As for causality, Table 9 shows that exports cause GDP in 5 out of 6 cases, and Table 10 reports causality from imports to GDP in all cases. Therefore, exports and imports contributed to the trade-GDP causalities reported above. 13 The only case where cointegration has been rejected is the bivariate model with GDP and IMWX. Economics and Finance, Vol. 6, No. 3 [2010] , Art. 4 DOI: 10.2202/1475-3693.1272 Table 3 and Table 4 of Appendix 3 show, respectively, that and TFP is cointegrated with exports measures and imports measures. Hence, as in the case of GDP, the long-run relationships of the trade volume with TFP are due to exports and imports.
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Exports, Imports and TFP
The results of the causality tests suggest that the Israeli TFP is driven by exports (Table 11) , whereas imports seem as having no influence over TFP (Table  12 ). In particular, causality runs from exports to TFP in 3 cases whereas no imports-to-TFP causality has been detected. For the bivariate model with EXY, causality has been found for the period 1960-1993 and for both the trend and the moving average of this variable. -0.049 (-1.01) Notes: *, **, ***-as in Table 7 . Table 7 . Economics and Finance, Vol. 6, No. 3 [2010] , Art. 4 DOI: 10.2202 /1475 -3693.1272 
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On the Imports-GDP Causality: Is it Physical Capital Accumulation?
The surprising lack of imports' impact on TFP raises questions about the channel through which output is caused by imports. One possible channel is the influence of imports on physical capital accumulation that has been discussed in the literature. Wacziarg (1998) argues that trade may provide a 'big push' effect on physical capital accumulation. He suggests three possible ways for this channel to operate. First, trade liberalization enables domestic agents to import unavailable capital goods (or produced at home but with higher costs). The imports of capital goods reduce the constraints on investment, and allow the adoption of new technologies, thus enhancing the process of capital accumulation. Second, open countries are better able to exploit increasing returns to scale, which operate by expanding the extents of markets (Ades and Glaeser, 1994) . Market sizes increase the rate of capital accumulation, consequently supporting growth. The third channel usually applies to relatively labor-abundant economies. When adopting free-trade policies, they experience an increase in wages and decrease in the prices of investment goods as a part of factor-price equalization. The decrease in investment prices leads to higher investments and, thus, to more physical capital. Levine and Renelt (1992) and Wacziarg and Welch (2003) are among the scholars who suggest positive effects of trade on physical capital accumulation. Romer (1990) shows that a higher imports-GDP ratio is associated with higher physical investment. The positive effect of trade on capital accumulation in Levine and Renelt (1992) is one of only two robust results in their sensitivity analyses. Therefore, they conclude that the positive effect of trade on output growth "may be based on enhanced resource accumulation and not necessarily on the improved allocation of resources."
Following these studies, I conduct cointegration and causality tests between imports and physical capital. The cointegration vectors are presented in Table 5 of Appendix 3 and the causality tests are reported in Table 1 of Appendix 4. The cointegration tests suggest a robust positive imports-physical capital association. Based on these specifications, the Granger causality tests, in general, support the prediction that capital accumulation is enhanced by imports: Causality has been found in 6 out of 11 cases, whereas in the other 5 cases it has been rejected (models 2 and 7-10). As for Model 2, causality has not been found possibly due to the problems of this measure mentioned earlier.
14 Each of the models 7 through 10 contains some variable that has been very unstable during the sample period. Therefore, the results found here may have been biased by the volatility of each of these variables. These results may reflect the contribution of imports to the Israeli economic development through the accumulation of inputs.
This finding sounds reasonable since most of the Israeli imports are production inputs and investment goods rather than consumption goods.
Finally, the fact that imports are cointegrated with TFP but not causing it may suggest that imports have long-run effects, rather than short-run effects, on the evolution of TFP. Over time, imports enable the absorption of new technologies and capital goods that lead to gradual improvements in productivity.
ROBUSTNESS CHECKS
This section presents the results of some robustness tests. I start by presenting cointegration results and then move to discuss the causality results. The main focus will be on examining the role of other variables on the evolution of TFP, either in the short-run or the long-run. The reason for that is the fact that, as discussed in section 4, most of these variables are believed to affect TFP and hence GDP.
Cointegration
The inclusion of other determinants of TFP does not alter the conclusion of positive long-run trade-TFP associations (Table 6 , Appendix 3). The signs of the various variables are, in general, as expected: Higher standard deviation of inflation and higher deficit as share of GDP are both negatively correlated with TFP. In contrast, government expenditures and taxes are positively cointegrated with TFP. The result about taxes is not in line with our earlier expectations (that consider higher taxes as harmful for efficiency, hence productivity). This surprising result may be biased due to the volatility of this variable, and/or by its role in financing productive government actions. Finally, the inclusion of the interaction variable (USTFP*OPENMUS) reveals that the spillover of U.S. technological knowledge to Israel is larger the higher the Israeli imports from the U.S. as share of overall Israeli imports. This finding is in line with suggestions of Coe and Helpman (1995) . 15 As for exports and imports, the cointegration tests suggest that adding more variables to the system does not alter the conclusion of long-run relationships between TFP on one hand and exports or imports, on the other. The cointegration vectors are presented in Table 7 and Table 8 of Appendix 3. 15 Since USTFP is an exogenous variable it is not a part of the cointegration vector (It only influences the relationship exogenously without being a part of it). Therefore, the USTFP is not shown in the table. However, since in model 8 USTFP is multiplied by OPENMUS (which is endogenous), the outcome is endogenous. Consequently, its coefficient is reported above.
Causality
The analyses show that adding more variables that affect TFP do not change the conclusion regarding the causality that runs from trade to TFP. As Table 2 of Appendix 4 shows, TFP has been found to be Granger-caused by the trade volume (TV) in all cases. These causality tests correspond to the cointegration vectors reported in Table 6 of Appendix 3.
Finally, considering the alternative human capital measure (YS13) strengthens the above findings: with the exception of TVWT as the trade measure, causalities from the trade measures to TFP have been observed in 2 of the 3 multivariate specifications (Table 5 in Appendix 4).
CONCLUDING REMARKS
This paper examines the impact of international trade on the Israeli economic growth over the period . Despite a strong belief that trade (particularly exports) is an engine for a sustainable Israeli economic growth, former empirical studies were inconclusive regarding the validity of this prediction.
To test for this nexus, cointegration and causality tests were conducted. The cointegration tests indicate positive long-run relationships between exports and imports on one hand, and output and TFP, on the other. The results are robust both to the choice of the trade measure and to the addition of other variables that affect GDP and TFP.
The causality tests show that output is enhanced by both exports and imports. TFP, however, is caused only by exports suggesting that the Israeli economy is export-led through productivity. As for imports, the study suggests positive effects on the accumulation of physical capital. Moreover, adding variables other than trade measures that affect GDP or TFP do not usually change the results regarding the role of trade in the Israeli economic growth.
Although this study provides evidence about the significant role of exports in macro-level growth, it does not point to the economic sectors that have either benefited from or were harmed by the Israeli integration in international markets. Therefore, future research that deals with this issue may possibly be complementary to the current study. Such a study is of high importance since it helps both to identify the desirable trade policy needed to support economic growth and to ensure the survival of some economic sectors threatened by imports. Mackinnon (1996) . * and ** denote significance at 5% and 10%, respectively. Economics and Finance, Vol. 6, No. 3 [2010] , Art. 4 DOI: 10.2202 /1475 -3693.1272 APPENDIX 3: COINTEGRATION VECTORS (-4.25) 0.031 (0.72) Note: *, ** and *** denote significance in the 1%, 5% and 10% level, respectively. 
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